Abstract -Aims: The aim of this paper is to investigate two possible explanations for the higher levels of psychological distress observed among alcohol abstainers relative to light and moderate drinkers, and to investigate possible moderating effects of age on this association. The possible explanations were that: (i) the higher level of psychological distress among abstainers is due to the presence of a subset of former heavy drinkers in this group; and (ii) abstainers have poorer social relationships than light/moderate drinkers. Methods: A national cross-sectional survey yielded data from 2856 Australians aged 20-22, 30-32 and 40-42 years (response rate 15.9%). Results: The sample was representative for many socio-demographic factors but under-represented people not in the labour force and over-represented those with university qualifications. In the oldest but not the younger age groups, abstainers reported significantly higher psychological distress relative to light/moderate drinkers. While abstainers in the oldest age group who were former heavy drinkers showed the highest levels of distress, excluding them from the analysis did not account for differences in distress between current abstainers and light/moderate drinkers. Abstainers aged 40-42 years were less socially integrated, less extraverted and had lower social support than light/moderate drinkers, and controlling for these factors partially explained their increased distress. Conclusions: Significantly increased psychological distress of abstainers compared to light/moderate drinkers was demonstrated only in the oldest age group (40-42 years). The higher distress reported by abstainers in this age group was partially explained by abstainers having poorer social relationships than light/moderate drinkers.
INTRODUCTION
Many studies have found a U-or J-shaped relationship between alcohol consumption and health, with abstainers and heavy drinkers scoring worse on health measures relative to light and moderate drinkers (for a review, see de Lorimier, 2000) . This pattern of poorer outcomes for abstainers (referred to hereafter as the 'abstainer effect') provides the focus for the current study. The abstainer effect has been found for physical health outcomes such as mortality and coronary heart disease Poikolainen, 1995; Pittman, 1996; Corrao et al., 2000; Doll et al., 2005) , chronic and limiting illnesses (Power et al., 1998) , hypertension (Sesso et al., 2008) and self-rated poor health (San José et al., 1999) as well as for psychological and mental health measures such as cognitive ability (Mukamal et al., 2003; Rodgers et al., 2005) , depression, anxiety and psychological distress (Rodgers et al., 2000a, b; Degenhardt et al., 2001) . This paper describes an investigation of two possible explanations for the poorer mental health observed in abstainers relative to light and moderate drinkers.
Sick-quitter hypothesis
One possible explanation for the abstainer effect as it relates to mental health is that it reflects a high prevalence of mental health problems among previously heavy drinkers who become abstainers, the so-called 'sick-quitter hypothesis' . If this hypothesis is correct, removing ex-heavy drinkers from analyses should eliminate or reduce the abstainer effect (Power et al., 1998) .
Previous research has shown that abstainers have a diverse range of drinking histories (e.g. Dyer et al., 1981; Goldman and Najman, 1984) and that ex-drinking abstainers tend to have worse outcomes relative to long-term abstainers on health and demographic measures Fillmore et al., 2006; Manninen et al., 2006) . However, excluding ex-heavy drinkers from analyses has yielded mixed results. On the one hand, when comparing lifetime non-/occasional drinkers to lifetime moderate drinkers, Sareen et al. (2004) found no abstainer effect for lifetime depression and anxiety disorders. In contrast, Power et al. (1998) and Alati et al. (2005) found that the abstainer effect remained after excluding abstainers who had reported heavy drinking when interviewed 5-14 years earlier (for depressive and anxiety symptoms, psychological distress, self-reported health status and longstanding limiting illness). Caldwell et al. (2002) found that excluding past hazardous/harmful drinkers from analysis 'exacerbated' the abstainer effect seen in young men's self-reported symptoms of anxiety, depression and negative affect.
Further grounds for doubt about the sick-quitter hypothesis arise from research demonstrating that the proportion of exheavy drinkers increases monotonically with level of current consumption (Caldwell et al., 2002; Rodgers et al., 2005) , i.e. there is a higher proportion of ex-heavy drinkers among current moderate drinkers than among abstainers. This may explain why statistical adjustment for past heavy drinking can exacerbate, rather than account for, the abstainer effect (Rodgers et al., 2007a,b) .
The current study builds upon previous research concerned with the sick-quitter hypothesis by testing whether a history of heavy drinking changes the relationship between current alcohol consumption and mental health.
Social relations hypothesis
A second possible explanation for the abstainer effect is that non-drinkers tend to have poorer social relationships than moderate drinkers, and that these rather than their abstention explain their poorer mental health. Previous research has found that abstainers are less socially integrated than moderate drinkers (Leifman et al., 1995; Pape and Hammer, 1996) , less extraverted (Cook et al., 1998; Rodgers et al., 2000a,b; Anstey et al., 2005) and report lower levels of social support (Rodgers et al., 2000a,b) . Statistical adjustment for a combination of characteristics including social support has been found to account for the abstainer effect observed for psychological distress (Rodgers et al., 2000a,b) .
A substantial body of research indicates that levels of social integration, extraversion and social support are positively associated with mental health outcomes. Increased social integration benefits mental health both through limiting the intensity and duration of negative affective states (Cohen, 2004; Ueno, 2005) and by allowing for the fulfilment of satisfying social roles (Moen, 1996; Cohen, 2004; Ueno, 2005) . High levels of extraversion are associated with fewer symptoms of anxiety and depression (Faravelli and Albanesi, 1987; Barnett and Gotlib, 1988; Levenson et al., 1988; Gershuny and Sher, 1998) , with a decreased likelihood of using mental health services and with increased resilience (Campbell-Sills et al., 2006) . Social support improves mental health both through buffering the effects of high stress and by providing regular positive social experiences which enhance self-esteem, affective stability and emotion regulation (Cohen and Wills, 1985; Cohen, 2004) .
The aims of the current study were to investigate the sickquitter and the social relations hypotheses as possible explanations for the abstainer effect seen for psychological distress, using data from three age groups: 20-22, 30-32 and 40-42 years.
METHODS

Sample
Participants were 2856 respondents to the Food, Drink, Lifestyle and Wellbeing Survey (FDLWBS), a postal questionnaire sent to 18,000 Australians nationwide in 2006 (a crude response rate of 15.9%). Potential recipients born in the years 1983-1985, 1973-1975 and 1963-1965 were randomly selected from the Australian electoral roll. It is a legal requirement with very few exceptions that adult Australian citizens are included on the roll. Questionnaires were sent to an equal number of males and females in each age group. The response rate was highest in the oldest age group (14.7% for 20-22-year-olds, 14.8% for 30-32-year-olds and 18.2% for 40-42-year-olds). Responding to the questionnaire was voluntary and respondents were not remunerated. The research was approved by the Australian National University Human Research Ethics Committee (protocol no. 2006/ 97) .
Measures
Current alcohol consumption was measured by the consumption questions of the Alcohol Use Disorders Identification Test (Saunders et al., 1993) . These questions were: (i) how often do you have a drink containing alcohol? ('not in the last year' to 'every day'); (ii) how many standard drinks do you have on a typical day when you are drinking? ('1 or 2' to '11 or more'); and (iii) how often do you have five or more (for females; seven or more for males) standard drinks on one occasion? Average weekly consumption was calculated according to the quantity/frequency method outlined by Shakeshaft et al., (1999) , with further adjustment for binge drinking. Categories of consumption were derived, based on an Australian standard drink of 10 g of alcohol: (i) abstainers (not in the last year); (ii) occasional drinkers (monthly or less); (iii) light drinkers (up to 14 standard drinks per week for men and seven for women); (iv) moderate drinkers (up to 28 standard drinks per week for men and 14 for women); (v) hazardous drinkers (up to 42 standard drinks per week for men and 28 for women); and (vi) harmful drinkers (>42 standard drinks per week for men and 28 for women). Hazardous and harmful levels were those defined by the National Health and Medical Research Council of Australia (National Health and Medical Research Council, 2001 ). Past-highest alcohol consumption was estimated using the same quantity/frequency method as that applied to current alcohol consumption. Participants were asked to: 'Think back to when your regular drinking was at its highest level. The next three questions are about the time when you were drinking at your highest level over a period of three months or longer'. This instruction was followed by the same three questions used to estimate current alcohol consumption (Caldwell et al., 2002) .
Social integration was measured using a three-item scale adapted from the British National Survey of Health and Development that is correlated with psychological distress (Rodgers, 1996) . Respondents rated: (i) how often they meet with friends or relatives socially (five options ranging from 'monthly or less' to 'four or more times per week'); (ii) how many friends or relatives they meet socially on a regular basis (six options ranging from 'none' to 'more than 15'); and (iii) how many friends or relatives they have that they can visit, or can be visited by, without an invitation (six options ranging from 'none' to 'more than 15'). The reliability of the scale in the current study was acceptable (α=0.69).
Extraversion was measured using a short version of Goldberg's unipolar big-five markers, α = 0.81 (Saucier, 1994) ; perceived social support was assessed using the medical outcomes survey (MOS) social support survey, α = 0.97 (Sherbourne and Stewart, 1991) ; and psychological distress was assessed using the K6 measure of non-specific psychological distress, α=0.88 (Kessler et al., 2002) .
Additional questions covered self-reported sex, highest level of education (less than year 12, year 12, trade or other certificate, bachelor's degree or higher) and language other than English spoken at home (yes, no).
Statistical analysis
All analyses were performed using SPSS version 16.0. Missing values were deleted listwise on a per-analysis basis. Rates of missing data were generally low, at <1% for all variables except past-highest alcohol consumption (5.0%), extraversion (2.9%), current alcohol consumption (2.3%) and education (1.4%). Missing data varied across analyses from 1.5% to 10.7%. Sample representativeness was investigated using logistic regressions which compared our sample with two large nationally representative samples: the 2006 Australian Census (Australian Bureau of Statistics, 2006) and the 2004 National Drug Strategy Household Survey (Australian Institute of Health and Welfare, 2004 ). Bivariate associations of current level of alcohol consumption with socio-demographic covariates, past-highest consumption and social relations variables were examined using chi-squared tests and analysis of variance (ANOVA). A series of ANOVA models investigated associations between current alcohol consumption and psychological distress to address (i) moderating effects of age, (ii) the sickquitter hypothesis and (iii) the social relations hypothesis. The statistical interaction between age group and current consumption level, controlling for other socio-demographic characteristics, indicated the extent to which the abstainer effect varied as a function of age. The sick-quitter hypothesis was tested by examining the interaction between current and pasthighest consumption. Finally, the social relations hypothesis was examined by assessing the change in the magnitude of the abstainer effect after statistical adjustment for the effects of the psychosocial variables (social integration, extraversion, social support). , 2004) . Logistic regression (and predicted probabilities) explored whether FDLWBS participants were significantly different to Australian citizens of the same age and sex with regard to their alcohol consumption and socioeconomic background. The FDLWBS sample was nationally representative in terms of speaking a language other than English (12.9% FDLWBS vs 14.2% census) and unemployment (3.9% FDLWBS vs 4.2% census). However, FDLWBS under-represented people not in the paid labour force (10.4% vs 15.4%), born outside Australia (13.2% vs 15.6%), and over-represented those with university qualifications (29.6% vs 16.7%). Significant interactions (between age and sex on socioeconomic and substance use outcomes) indicated that FDLWBS was less representative amongst specific age and sex groups, particularly the younger cohorts. For instance, FDLWBS tended to under-represent non-drinkers amongst 30-32-year-old men (4.5% vs 10.1%) and 20-22-year-old women (8.0% vs 11.3%), otherwise the proportion of nondrinkers lay within 1% of national estimates. Similarly, the proportion of women with children was significantly lower across the younger two FDLWBS cohorts (31.9% vs 21.7%), but not in 40-42-year-olds (84.1% vs 81.9%). Table 1 displays sample characteristics by current alcohol consumption group. In each age group, the largest proportion of participants reported 'light' drinking , followed by 'moderate', 'occasional', 'abstainer', 'hazardous' and then 'harmful' consumption. Age, sex, highest level of education, speaking a language other than English at home and past-highest alcohol consumption were significantly associated with current alcohol consumption. Social integration, extraversion and perceived social support were also significantly associated with current alcohol consumption, with abstainers being less integrated, less extraverted and reporting lower levels of social support than light and moderate drinkers. Psychological distress was not significantly associated with current alcohol consumption at the bivariate level.
RESULTS
FDLWBS
The abstainer effect Figure 1 shows mean psychological distress scores across current consumption levels for each age group, adjusted for sex. The general pattern indicates that abstainers had higher levels of distress than occasional, light and moderate drinkers among 40-42-year-olds group, whereas 20-22-and 30-32-year-old abstainers had similar levels of distress to occasional, light and moderate drinkers. A between-subjects ANOVA, adjusted for sex, age group (20-22, 30-32, 40-42) , highest level of education and language other than English at home, compared distress levels for current consumption groups. As an independent t-test revealed no significant difference between light and moderate drinkers, t(1870) = 0.67, P = 0.506, CI 95 = −0.28, 0.56, and in keeping with previous research , light and moderate drinkers were combined into a single group. Current hazardous and harmful drinkers were excluded from further analysis given the theoretical focus on the lower end of consumption. A two-way interaction between alcohol consumption and age group, which approached the level of statistical significance, F(4, 2482) = 2.11, P = 0.077, indicated that the abstainer effect might not be the same in different age groups.
To further elucidate age differences, associations between current alcohol consumption (abstainers, occasional, light/ moderate) and psychological distress were examined separately within each age group using a between-subjects ANOVA, adjusting for sex, highest level of education and language other than English spoken at home. Current alcohol consumption was associated with distress amongst 40-42-year-olds, F(2, 915) = 6.50, P = 0.002, but not 20-22-(P = 0.623) and 30-32-year-olds (P = 0.663). In the oldest age group, paired contrasts demonstrated that both abstainers (P = 0.003) and occasional drinkers (P = 0.008) had significantly higher levels of distress than light/moderate drinkers. No significant two-way interaction between alcohol consumption and sex was found (P = 0.431). As a significant abstainer effect was observed only in the 40-42-year-old group, tests of the sick-quitter and social relations hypotheses focused just on this group.
Sick-quitter hypothesis ANOVA was used to investigate whether the relationship between current alcohol consumption and psychological distress Note: Vertical bars depict 95% confidence intervals. Means are adjusted for: sex, highest level of education and speaking a language other than English at home. among 40-42-year-olds was attenuated by adjusting for pasthighest level of alcohol consumption. The analysis adjusted for socio-demographic covariates, social integration, extraversion and social support. In keeping with previous research (Caldwell et al., 2002) , past-highest levels of hazardous and harmful consumption were combined into a single category. An independent t-test demonstrated that ex-hazardous and ex-harmful drinkers' distress scores did not differ significantly, t(176.43) = −0.76, P = 0.449, CI 95 = −1.46, 0.65.
We found a significant main effect for past-highest consumption, with ex-hazardous/harmful drinkers (M = 5.77, SE = 0.56) recording higher mean distress scores than others (M = 4.41, SE = 0.21), F(1, 868) = 5.77, P = 0.016. A significant main effect of current consumption, F(2, 868) = 6.82, P= 0.001, was consistent with the previously observed abstainer effect. A significant two-way interaction between past-highest and current alcohol consumption, F(2, 868) = 3.94, P = 0.020, reflected a pattern where ex-hazardous/harmful drinkers currently drinking at occasional to moderate levels showed no elevation in psychological distress, whereas ex-hazardous/harmful drinkers who were current abstainers had substantially elevated distress levels (Fig. 2) .
Social relations hypothesis
Compared with light/moderate drinkers, abstainers were less socially integrated (M = 6.76, SD = 3.05 for abstainers; M = 7.98, SD = 2.87 for light/moderate; t(801) = −4.13, P < 0. A final series of models contrasted evidence for both the sick-quitter and social relations hypotheses. Estimated marginal means for psychological distress scores are shown in Table 2 . Models 1 and 2 show that abstainers had significantly higher psychological distress scores than light/moderate drinkers after controlling first for sex and then for the other sociodemographic covariates. Model 3 excluded past and present hazardous/harmful drinkers. This approach was taken, rather than statistical adjustment for past drinking, because of the significant interaction shown in Fig. 2 . Marginal means across Models 2 and 3 were not substantively different, suggesting that the abstainer effect was not a consequence of quitting by former heavy drinkers.
Model 4 examined the social relations hypothesis by adding social integration, extraversion and social support to the covariates in Model 2. These adjustments reduced but did not fully account for higher levels of psychological distress among abstainers relative to light/moderate drinkers. Finally, the combined sick-quitter and social relations hypotheses were examined in Model 5 by excluding past and present hazardous/harmful drinkers and including social integration, extraversion and social support as covariates. There was no reduction in mean psychological distress of abstainers in this model compared with Model 4, although the difference between abstainers and light/moderate drinkers was no longer significant due to reduced statistical power following removal of past hazardous/harmful drinkers.
In order to investigate whether the very high distress of ex-hazardous/harmful drinkers who now abstain is due to their poor social relationships, we conducted a series of ttests comparing the extraversion, social integration and social support of ex-hazardous/harmful drinkers who currently abstain with those who currently drink at light/moderate levels. These analyses revealed similar levels of social integration, extraversion and social support in the two groups, suggesting that differences in social relationships are unlikely to explain the increased distress of ex-hazardous/harmful drinkers who now abstain (extraversion-M = 5.51, SD = 1.85 for abstainers; M = 5.76, SD = 1.39 for light/moderate, t(156) = −0.517, P = 0.606, CI 95 = −1.209, 0.707; social integration-M = 6.89, SD = 3.48 for abstainers; M = 7.80, SD = 2.83 for light/moderate, t(159) = −0.924, P = 0.357, CI 95 = −2.85, 1.03; social support-M = 69.33, SD = 18.87 for abstainers; M = 76.05, SD = 15.07 for light/moderate, t(160) = −1.28, P = 0.202, CI 95 = −17.07, 3.64). Note, however, that our capacity to detect differences between these groups is limited by the small number of ex-hazardous/harmful drinkers who now abstain (n = 9). Values have been standardized to a constant value for light/moderate drinking to allow comparison across models. Asterisks indicate the consumption categories that differ significantly from light/moderate drinkers: *P < 0.05, **P < 0.01. 
DISCUSSION
This study demonstrated significantly higher levels of psychological distress in alcohol abstainers relative to light and moderate drinkers among 40-42-year-olds but not among 20-22-or 30-32-year-olds. The abstainer effect was stronger among former heavy drinkers than among lifetime non-/moderate drinkers, providing partial support for the sick-quitter hypothesis among 40-42-year-olds. Excluding past and present hazardous/harmful drinkers from analysis, however, did not attenuate the abstainer effect. Results also provided support for the social relations hypothesis among 40-42-yearolds, as abstainers had lower levels of social integration, extraversion and social support relative to light/moderate drinkers, and controlling for these variables reduced the mean difference in psychological distress between abstainers and light/moderate drinkers by almost half. The finding of an abstainer effect in the 40-42-year-olds but not in the two younger groups is consistent with some, but not all, previous studies. Bell et al. (1977) reported a stronger abstainer effect for depression and anxiety in 45-49-year-olds compared with 30-44-year-olds and a reversal in younger groups aged 16-22 years and 23-29 years. Anstey et al. (2005) similarly found that higher depression and anxiety scores in abstainers relative to drinkers were more prominent with increasing age across groups assessed at 20-24, 40-44 and 60-64 years. Alati et al. (2005) reported a less straightforward pattern from a longitudinal study of women where no abstainer effect was found for depression/ anxiety at mean age 25 years; an effect was found at 30 years, but the effect did not persist to age 40. The possibility of a sex difference is also discussed by Caldwell et al. (2002) who found that young adult male, but not female, abstainers had elevated depression scores relative to moderate drinkers. Sex interaction terms were non-significant in the present study but its smaller sample size limited the power to detect such a pattern. The present study also had an underrepresentation of abstainers in 30-32-year-old men and 20-22-year-old women (by comparison with national figures) which further compromised statistical power in the younger groups and may have introduced bias in reported differences between abstainers and moderate drinkers. Confirmation of possible age and gender interaction terms would require studies with very large sample sizes.
If the evidence for an abstainer effect in the older but not the younger age groups is a true reflection of differences in the general population, it raises questions about the possible factors contributing to this pattern. In line with the sick-quitter hypothesis, older people are more likely to have experienced physical health problems (Australian Bureau of Statistics, 2005) and may abstain from alcohol as a result, either to protect their health (Satre and Areán, 2005) or to avoid negative interactions between alcohol and medications (National Institute on Alcohol Abuse and Alcoholism, 2007). As physical health problems are associated with mental distress (MacHale, 2002) , abstinence may become more strongly associated with distress with increasing age. Whilst the present study found some support for this (Fig. 2) , the number of abstainers among 40-42-year-olds who had previously been hazardous or harmful drinkers was very small (n = 9). A previous study of Anstey et al. (2005) with a similar age group (40-44 years) found a higher prevalence of asthma and diabetes in abstainers compared with drinkers but no increased prevalence of cancer, heart disease, stroke or hypertension that have been linked with abstention in older samples. Unfortunately, no information on physical health problems was available in the present study to test directly their role in giving up drinking.
Another possible factor in the abstainer effect is that the minority of former heavy drinkers who become complete abstainers may do so as a result of more severe psychopathological symptoms by comparison with former heavy drinkers who reduce their alcohol intake to light and moderate levels. This extends the sick-quitter hypothesis to cover existing psychopathology, not just physical health problems. Alternatively, or additionally, past heavy drinkers who give up alcohol completely may become highly distressed as a consequence of their abstinence. Since alcohol is an integral part of many social activities in Australia (Commonwealth Department of Health and Aged Care, 2001), heavy drinkers who become abstainers may experience a more intense period of social readjustment, including social discrimination (PatonSimpson, 2001 ), than those who reduce their drinking to moderate levels.
The results regarding social relationships are consistent with previous research demonstrating lower social integration, extraversion and social support among abstainers compared with drinkers (Leifman et al., 1995; Cook et al., 1998; Rodgers et al., 2000a,b) . Moreover, the mean differences between abstainers and light/moderate drinkers were consistently around one-third of a standard deviation for each of the social relations measures. Our findings are also consistent with research and theory suggesting that low scores on these variables are associated with poor mental health (Cohen and Wills, 1985; Barnett and Gotlib, 1988) . These results are important not just for indicating that social relationships may contribute a substantial part of the elevated psychological distress of middle-aged non-drinkers but also suggesting that such factors should be investigated as possible contributors to poorer physical health and mortality of abstainers.
A number of limitations to this study should be noted. First, due to the cross-sectional nature of the study, it is not possible to infer causality in the associations between abstinence, social relationships and psychological distress. The 2007 Australian alcohol guidelines for low risk drinking, developed by the National Health and Medical Research Council (2007) , review the evidence for a beneficial effect of moderate drinking on mental health, concluding that the nature of the relationship is unclear. The current findings complement this review, adding additional grounds for caution. Whilst it remains a possibility that drinking promotes social behaviors that are protective for mental health, it is also plausible that alcohol use is a consequence of a more sociable disposition rather than a cause. The natural extension of the present study is to investigate the temporal sequence of alcohol consumption, social relationships and psychological distress using a prospective longitudinal design.
A second limitation is that the study could not adjust for differences in the experience of physical health conditions as a possible factor contributing to the abstainer effect. Third, Caldwell et al. (2006) noted that measures of drinking history which rely on participants' recollection may be inaccurate, again supporting greater use of prospective longitudinal studies.
A fourth limitation is the low response rate of this study. This only presents a problem if it leads to biases in the re-ported analyses. Comparisons with national figures from other sources showed that the study participants were broadly representative of the age groups covered in terms of a range of socioeconomic and demographic factors but were more highly educated, more likely to be in the paid labour force and less likely to be born outside of Australia than the general population. Participants overall were also less likely to be abstainers from alcohol consumption. However, this and other examples of non-representativeness were notably more a feature of the younger samples included in the study and applied less to the 40-42-year-old group for which the most important findings emerged. If bias is a problem in the present study, it is possible that it is obscuring equivalent findings in the younger age groups rather than leading to spurious results in the oldest group. There is no a priori reason to predict that bias in recruitment would increase the symptom levels of abstainers relative to moderate drinkers and our reported findings for 40-42-year-olds were consistent with several previous studies (Rodgers et al., 2000a,b; Rodgers et al., 2007a,b) .
Several possibilities for future research arise from the current study in addition to the need for prospective designs. First, a greater emphasis on the heterogeneity of abstainers (including stated reasons for not drinking) may help identify other factors contributing to the abstainer effect. For example, if those who abstain because they dislike the effects of alcohol are more distressed than those who abstain for religious reasons, this will help determine underlying reasons for elevated distress. Second, it may be valuable to assess the duration of past-heavy alcohol consumption periods and the time that has elapsed since these periods occurred. Third, it would be informative to extend the current study by examining the possible role of other personality traits in the abstainer effect, such as conscientiousness (Cook et al., 1998) . Finally, the statistical methods used in this study can be applied to other outcomes where abstainer effects have been found, such as physical health and cognitive ability (Corrao et al., 2000; Anstey et al., 2005) .
The present study provides important new insights into the poorer psychological health of alcohol abstainers in middle life. Our findings indicate that abstainers who were heavy drinkers in the past are particularly likely to report high levels of distress. However, this small group does not account for a significant part of the abstainer effect observed at the population level. More importantly, our findings indicate that psychosocial characteristics of abstainers, in particular their social relationships and personality characteristics, could account for much of the higher levels of psychological distress observed in this group.
